Introduction Results

MAPK pathways play important roles in regulating the
Tec1 Protein Is Degraded during Pheromone key cellular processes of proliferation, differentiation,
Response in Mating and apoptosis. It is critical that these pathways maintain
In an experiment aimed at studying Ste12 and Tec1 specificity in signaling to elicit the activation of a speinteraction during mating, we noticed that the protein cific program of gene expression. Signaling specificity level of a C-terminal HA-tagged Tec1 decreased during is particularly pertinent when components of parallel the mating of haploid cells of opposite mating types pathways regulate different developmental programs.
( Figure 1A ). We also observed that Tec1 protein disapIn Saccharomyces cerevisiae, several elements of the peared in 15 min after exposing yeast cells to 5 M MAPK pathway for the mating pheromone response are pheromone, whereas the Ste12 protein level remained also required for invasive and filamentous growth (Liu unchanged under the same conditions ( Figure 1B ). Since et al., 1993; Roberts and Fink, 1994) . These elements TEC1 transcription is induced by pheromone (Oehlen include Ste20 (a homolog of the mammalian P21-actiand Cross, 1998), the disappearance of Tec1 protein is vated kinase, PAK), Ste11 (a MEKK homolog), and Ste7 likely due to pheromone-induced protein degradation. Figure 1D ). In contrast, the half-life of Tec1 in the kss1 mutant was similar to that cluding Cdc4, Met30, Grr1, and Dia2. A cdc4 mutant led to a near-complete stabilization of the Tec1 protein in wild-type. The failure to degrade Tec1 in fus3 was not due to its defect in cell cycle arrest at G 1 , because (Figure 2A ), whereas the other mutants, including grr1 and dia2 that are known to have enhanced filamentous Tec1 was not stabilized in a far1 mutant ( Figure 1D ). MBP-Tec1-FLAG by tandem mass spectrometry. A doubly protonated ion, MH 2 2ϩ of mass to charge (m/z) 633.83, was observed in the LC MS run and was autoserine or threonine phosphorylation in CID analysis. This determines the phosphorylation site at the ninth amino matically selected for CID fragmentation. The resulting tandem mass spectrum is illustrated in Figure 3B . This acid (T273) from the C terminus, which is further confirmed by the b n ions. In Figure 3B The MAPK pathways that control mating and filamentation in S. cerevisiae provide a paradigm for studying double mutant gave similar levels of reporter activity in the absence or presence of pheromone to those of the how signaling specificity is obtained for parallel MAPK single fus3 or TEC1 T273V mutants, and no additive effect was seen in the double mutant. These data suggest that Tec1 degradation is a major mechanism for how active Fus3 prevents crossactivation of the filamentation program during mating. However, we found that TEC1 T273V in either kss1 or fus3 gave similar levels of reporter activity as in uninduced cells and gave additional induction of reporter activity in response to pheromone. This suggests that either Fus3 or Kss1 can activate transcription from TCSs (Figure 5) . Thus, the stable Tec1 T273V revealed that Fus3 and Kss1 play a redundant role in the transcriptional activation of Ste12/Tec1 for the expression of TCS-lacZ. This Tec1 in filamentous growth. 
